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Alerting Abstract JPA 

The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1 A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
function of the logic processing part. A data holder (3) holds a 
composition data of a logic processing part. 

A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 

USE/ADVANTAGE - In logic module and IC. Reduces size of appts. and cost. 
Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
? 



J.I 



(19)B*HWW/t (J P) 



(12) ^ 



4» ffF & « (A) 



(ll)*Hf£H!i&BH## 

#gl¥8-44581 



(43)&BBB ¥^8 ¥(1996) 2^165 


(51) IntCl- 6 




F I 




G0 6F 11/20 


3 10. F 












i?3fc3I©&28 OL (£ 34 H) 




4WP6- 178846 




000005223 










(22)ffi^0 


¥^6^(1994) 7 ^29 B 




1 IjfU IllfifSS rtJ i/jNffl * 1015#flfi 








fN\\m mm 








ffiSJl|»Jl|«Tfr(t»KK±/hBB*1015»ifi 
















*;n ran 






















(74)ttSA 





(54) [»E0«fr] SBiE«ig^frMffl9^S 



(57) [£jft] 

3 1, hs&to i -c<Di$mm<k*titm 
-rz>mmmm&&4t, mw&m^®4\z&z>mnm± 




mikm^m^xconm^^m^^mm^m^t. 
mmmtktti^fk\z& k> mmwmwf&x<Dmm<D%$iz®. 
mLTz^. %umm<D&$iLfz$&w&mmz^T(D 

^oWimmmMi&T-fizM-j^x. m^m^mmm^ 
m&<Dmmffij&mm\z£K>m&mw<D%$ivrcmm 
mm t m-(D%km®&ffif&\zQz> <t o iznm&Tzm 

im#m2i mmmme>%$iLrcmm®mmz&tfz 
%mmw<D&£&m\zfrfrzWim®f8.mm*mm-rz>^ 

mw,mffif&mm&m^mz& K>m^ntz^mmcD^ 
\z frfrzw$m®fmm zm*tzmm®f&&mfr e. 

m^mwsmmw&z. $&©Rf£aMg&©5t3© 
®fe(Diikmmmi& t m-co^m^m^. tz^sb®f& v x 

cw^4] mmmm<Dft±LrcWsw®mmzftz.x 

<DKwmmm®\zm-j^x, mmm<D%±vtzi&mm 
w&tz ft7Lx&^mmm%im&*®Lm-rz> z\ t t 

im&msi *&;imM©^iiiia®agBt>L<teP$ 
m&^v&mmmmztt-rz&m&mk-rzmmmik 

^WLi}^fS.^fiX\^Z\t.^mii^^. ffljfcKlfS 

m<D g ^mmmmmm mr 

[if #31 6] iiiMSWMftl^nt^Si 

mwmmmm&m^mm&<Di&mmmwmztt\sX#: 
m\z^ts.^t>nx^z>z\£*%fW.£-?z>. m^mit^m 
© g ummmmH^mmmm^Mo 

mmx$>z>mw-ti)i<x$>z>z\t$:ftWL£-tz>. mxmi 



(2) W8-4458 1 

2 

~ 6 <D\,>?nMzmm<D&E.®mmmtt2mmmm%. 
s. 

[fit^si 9 ] Ri&a&aBE:&£ RMiiaMagB 

fs.zxtiz>$m®¥&x&zz\t&®wi2i-rz>* m?m7 
io mm<Dtt®m®mtfz^m&mmmo 

im&m i o ] mmmmm^^m^mmm^m^ 

tziLxffis&znx^zz.tz&mt'fz, mimium 
© g ^mmmtfzm mxsmmn. 
mxm 1 1 1 mmmkmu^zf^m^mmmu 

Hfi. m&<D$miB\1&frP>tJ;Z3-=.y V*mtf:UZ.Xlz 
a» £t SttfRtf*, »#^7lB«©gE&tlH8flgtt§rffi 

tt»TOMT©»«©§s££«ttirs*«*ffl^R 
\z % wsw®f&mm % wmmmmm^^m 

40 £*m^xm&mw<D&±vfcmm9&m&tm-mm& 

mnm^-^mw^miz^Kinm^nrzmmnm^ 
-tnzm-zs^x. tmrnsmm^ ^mmmm^mm 

50 [i*«i3] mfmw<D%£mmzfr&2>mmmtfL 



-932- 



*J 

f&mmzmm?z>z.iL&®wit?z>. stMi2iai!© 
\z%mmm<D&§im®\zfrfrz>mm®mwm\ztt-rz>%; 
mm. 

m&m 1 5 3 mm<D^±\zm^^mmmm^mm 
*¥iffif&\z8imvTc%i%;. mmmmmi&<D?ffi9fcmM!8. 
&m<Dm*-%.<Dmmm&Tttz^Tz®-£\z. 
mm? zmm^m&'ttiiz. strc^ s z\ £ £-r 

mwmift\z^&mrtt>nT^z>z.£*%fm£-tz>, m 
mi 2mm<Dtt®mmmtfzmm!&mmw. 

TKDwmay^mzm^m^^mn^mz & dhhj 

[»M 1 9 1 «fSc©f&a#lrfclSs?i «k D tfraSgS t 

lc*^v>T, tt^ttttl!jBi3$&, &S©I&S#Ij£3S3SI 
fc<k 0 S«ff«J«^IBfca:o&»a«iaiSUtH— COM 

Ml 2iH®ogB^atg#^wwag«. 



(3) W8-4 4 5 8 1 

4 

zftrnt-tz. »mi $wm.<r>ttmmmti%®m 
mm 2 2 ] «aR©7Htt3nam t> u < » 
n^^a^-tftAsnT^sntswRt-r*, hm 

iiitS, «Ml 2£«©gB«E««R|g#$1ff««l 

ass. 

mm 2 4 ] ttumjSK** £WMNfcm& 
© a s&s^tiBtti* lipase. 

i» [KM 2 5] RSIiffiim «R©l»ltJl* 

2 4ia«©se^«tE#^it^iags. 

UWM2 6] ttnaffiw«t. *ft©MEtta-feii^ 

[ KM 2 7 ] m&ffi9ff#ra©*NEIK* 6 & 
30 iftWRtr*. KM2 4fBit©&E&«881iltt#1if 

isj&agg. 

[MM 2 8 ] RMfeMtf. ttftOftRSK* 6 

*mLttxxm$Li*tiT^z>z\ £*<&&£•?*. a* 
524 ibis© a E4g«®figtt#ig sgaaass. 

[0 0 0 1] 

^±©fijffl^5ap 

40 ££*©&*& (03 1) 

SIS*»ft-rsfcJi)©^g! (Hi. H2) 
flUB (HI. 02) 

• MS l ^S£#I©!&BJ (03-08) 

• m 2 nm&KDmA (09-01 5) 

•S§3£JfiW©K91 (016, 017) 

•SS4 *»«©»« (018, 019) 

•SS5£JfiW©K9! (02 0, 02 1) 

50 -a§6|gffi0!l©flg9i (02 2, 02 3) 



-933— 



5 

•&7nffimomi (024, 025) 
-m8mmm(Dmm (025, 027) 
•m9mmm<Dmm (028-030) 

[0 0 0 2] 

v s mmmmm, tityxfA) kwu mz, s 

[0 0 0 3] 

&zmtb2>z\t&mx2tiT&r), mtL\mw%£.m\z 
temmmmisXT-Asm^^is^-zmzmzztuK 

mtimQLLTcm&lZ&^Th* yXfA4fttl/TOl 

f^^jh»s^t^<, ^^©^dbsl^^©^ 

£o\zLti&umm®mzm-?z*><Dtf$>z>. 
[0 0 0 4] ±m<Dttw&®mtt£mmmmi'XT& 

tLTH MTitt. fry hX^^WJSIlftg^ns 

^t^^DgAS^lCj^fc©©^ 03 1fC^ 
^£5&^tc£3fc©#^0jiSnTV>-5o HPti, £© 

03 i\ztt&E.®mmmttzmummi'7>7-&\3.. m 

iWil:*5n5t)0T*O, £©03 1(;:*5V> 
T, 2 0 lteCPU#-F, 2 0 2«LANiH-H. 2 

o 3«is]||#-ht^d, ^ne>«*n-6nyu>h« 
3-=.yh\z£K>mfc2nz>-?i. m^<D^jybm=L- 

[0 0 0 5] &7V>m3-=.v hit. &®:(D$k 

ttiggsicio, ^en^n, cpu#-F2oi, lan 

F 2 0 2 Rtf EigHtf- H 2 0 3 <h LT^"^ <fc 5 
K#tfiE£*lTV>.5. $£>{C, 2 0 4(iCPU#-H2 0 
1, LAN#-K 2 0 2 EJiggtf- F 2 0 3 £*B5K 
S5<Sirr*/ty F. 2 0 5ttLAN©h7 

>->-a\ 2 0 6 tissual 207 2 
0 6 \zmmi*ntzmmm?$>z>. 

[0 0 0 6] ^0^541^13, 03 1i3^-TgH 
y h£Kif££-a\ »^^©^'J>h^->y F#&P*L 

[0 0 0 7] MWi:tt> 1 ecoiHi^- H 2 0 3*«ft 
fPLTlr>5IRK, C©»«^ ©EMM*- H 2 0 3 fCi&PH 
#fB£L&«'&KKi:, -tOl^iBsK- H 2 0 3 ©SjfP&f? 



(4) ^8-44 5 8 1 

5 

ik^-fr, lHli©«J©3g2 0 6fc£D0d;Ui^$f©[p|iSUK- 
F 2 0 3 *»^Sti:TaE*ilH»S-&TV»S. 
[0 0 0 8] 

C58M*»«¥ftb«t-5t"rSHIB] L*»bfc*«S, SSI© 

[0 0 0 9] Sffl*©*BXKBSKS"^ViT. 
SfflS©£l!+fc^fll*fc»«#SS3iU;fc»& 

&2<Dtt\zj:z>tt&m®mttz®m9Bmy7> 
[ooio] £©&©, ^rntux. E*@»K:*W 

[0 0 11] ftfc. AI«S^CDRiSIStlfeSWTffl^ 
^tlSyXfATIi fl>8M>&aBfi©JR«&£©ffl1t£ 

ic^^Ttt, *©rt«©*T?ffi#*iB?>gE««sfT& 
u *©te©^<©«##iE*&»&Tt>. yxy-^m 

&Z>Wt3--y bMWOWXBtlZrztb. ^<(DlE^fS. 
40 [0 0 12] #3gHJte, £©£5fcB|j§Kig*aif&$n 
Pig lc*f L T^©$ J&gig &7G*©IE*fc«ffi SSST 

ttzm ®mmmw*mm-z z. t * mmtf s. 

[0 0 13] 

[RB£*ife-r <&&©©¥&] 01 (a) , (b) «m 
l©^©M> r n^i7 0T&O, 01 (a) «BW% 

*i^©fii«fiiasB6**"rt>©T»o, 01 (b) B 

50 RH (a) T?©WS3WtttlBLm©««fflaSB6*^ 



—934— 



•$-<&©■?**. sfc. i0ii (a) , (b) \z7B-rm 
«igS6ii mwmt&i, ^ft»a*ia«2, =? 

[00143 z. z.x* gsaa&agB 1 is, m&offimmfii. 
&m i a\z& omm®®£ vxnm^mzm^nx 

fc, ^-*&*s^©3«, na&ags i K*tt*»aia 

[0 0 15] 5ttB«j£#g!T*D. £©?f* 

s©^**^taLfc«-&, s^Pi#©5giLrciiaBa 
g&i \z^x<Dimmimfo7-9*7-9m$^m3 
^6R*au ^©ifeaiHi2s«i^x-i5'{cs^^T, t 
{tuasaagB 2 m®ttmj£s*i A££Q3tt 
w*©58*bfci&a!«i3i»itii-©iftaia!»**fcite i» 
s«fc5tc»i«j*-rs'b©-e*s (w^i) . 
[0 0 16] att»©»£bfc»a«ia«ifc 
*5tt5^Si$^©^^Hir^*>siia«^^ i a& 

^5na«u«M*si^^fe§ia«ij«^ i AfrZKz. 

[0 0 17] set, »3ffiJffiMlJW**-tfc*&*rc 

vs*»^. ^ffltiia^a^2^. &&©f&a$aagB i © 30 

5-&©4#S©lfeaMIKl tH-©i&aiHlK«JsK^»& 

*©58*L&»affiaaj i fcftAT^wasaiaa^ s 
sn. ^«a&3ffiSffi2©ft«m&©*sEfi:;*j5t> 

[0018] $€>ic, *teffltfeiB©^taiaM«2'b 
l < ttPts^^^©i&affiasi5 1 fcarrsi&msiiitr 40 

*fc, t*mmmf&itm* j titx.$tiT»&m&. mm 
^tii^g; 4 *«trm*riE¥a 5 tfi&mmji&m i «t:* 

[0019] £<=>{;:, ttitif£BXiA«. nasi®© 

7) . ^©^Kfc^Tte, MAM l &£ZHHMI 

a#tag&2£, xftoiitM sftsmt >?a-* 50 



W8-4 4 5 8 1 

5 

tLfzV (S**B8) . IftOilW^ilMf 
^3u-;p**»-taATft:**9HHl»t bfc Df* - fc 
jjsre* (»#H9) . 

[0020] sfc, n©«-&fcfeviT. siasaagBi* 
±tf : J i «i»a«ia«2s, ^»©mffl[ii8S^e»^sn.- 

mumi o) . &m&m&\&&u^m%m9m&2 

£, ffi»©*«l3»A»6tt-&anyhS*«t-t»:AT35: 

s in. 

[0021] 02 (a) , (b) \m2<D?m(Dmmzr 
ay^mx&D. 02 (a) \m&&!m(DGi®®mm 

Bl 4*^-rt)©T*D, H2 (b) ttii (a) T© 

w*3^aiB bfc^©it mj&mmn i 4 &stfe©t* 
-s>. z\z\~c. 1 3temmmm&X'$>K). zwwammmu 

1311 «»©»a«J«fi*7AC«fcDMlBl»tLT 
MStU ffi£«IE£*3E-rSfc©T2&D. 7Btt«gc 

©^fli^a»^ssT&D, ^o^«aisEs^7B 
\m^mz\mm^nu^z)\zu^x^ a 

[0 0 2 2] 8«^-^«»WC*D. c©^ 

8 «, na&agB 1 3 iz&nzmmm&m 
j*x-*s«#-r3 *>©■?**. set, 9npn»m 
^gr?fcD, d©w*»m*a9tt, na&agBi3T 
©^©^s&avr-s *>©-?&&. io«i$^ 

oa, w*©»*bfc»asffla»i 3fc*tt*3M«i 

®»£SHIC^»«M«aK* 7 A&&KH-* "b©T 

[0023] ii \mmfcT-9fftn^wt.xib*). -© 

BMT-^lfl^i l«, ffmU^SStckQIt 
aM«B5l 3T?©W*©3S^*«ffibfc«-&, S^B* 
©^tbfc^MlSi 3 K^T©i&aiHlSS8t^- 
^6T-^«^S8i»68*fllU -?-©l&aiEl8S#l^ 

A^^SIia«!Js3£5l3tl 7 A£Rfcv»fc»a«J*K*£SJ8^ 

TSKW*©56^bfc»a«iaa5i 3 <t[g-^tg^s« 

[0 0 2 4] set, l 2ttB«fi6#®T*0. £©S 
i^ii 214, ffl&jfc^-^W-HE^ai lfc^DJMJ 

ffi^a^^s^ 7 b t^tssag^^^s locio 
»Wr$n*:3«ws©58^iiHfc3&^*aia#!riEfi*7 

AS»tJ&Bft3ffi*riES3HtfcJ:Da«l»#©58^b&» 

ajaa^ i 3 1 m-wm*m8tr* «ta twS^^r-s. t> 
©-cabs (w*jsi 2) . 

[0 0 2 5] Sfc, ^isisis©^^H{'^^s^a#i 

7 AI:ft^.tffl&ai)SSI 7 B Sffiffl bTVi 



( 

9 

Kkmm&mm i b ©«s^ &«©««» as* *> l < a 

'J -fey MSfctt, Ett^BKOfWMEfflilHBfca^ViT, 
Stt»*o58aiai:***»iiji6S*7 AtftAT 

13). 

[0 0 2 6] *«UBtttt0?flM*l&K*7 
B fe L < ttSSI^W©fl^HIC^^Siia#l^^ 7 

wm&m% i b ss«^tc^ffl lt^^ hsmssb 
i 3 oMMWdesx 7 Boftjit-jeosipfietTi: 

tjWT?** (tt#El 5) . 

[0 0 2 7] «R«>7«jiW£S*7B«. 
iMiail 3rtfc^»M*J«K*7Ai:|ire©«tB 
lw*l«bT^6l2ttTt>«kV»L (S:&S1 6) . 
Ml 3-C©|S|*©%^{cH*^-^ffl-#¥ei 1 

7) . 

[0 0 2 8] tt&ffiaffil 3*«lMfrtfc*.&nT 

*Sfc. «»©Hil«»riai*7AfcJ:DMIiI»tLT 

-^sx-^«»¥a8*»5«s*tau *-©ifea[iis&B§ 
7 a \z .j: o 3M*j^t6fcfco &ifca«ia«5 i 

3 tra-©Hai3»aij«K:!a:*J:-5Kfl*l*LTt)J:ls 
(fi*519) . 

[0 0 2 9] Vv-C. HSMag&l 3*<ttft 

tftAsnx^**^. ^flM&a4taa»s, *ss©ns 

ffiSgU 3©3 5©*frj£©»»«iaflBl 3tH— ©M 
0) . Sfc. ilH9R«Fii:A:?fcl!ttiffl 3 

a«©«W8A«ft)b<tt'i l -fey hiSfctt. Kit^S© 

(tt$£2 1) . 

[0030] ££tc> *^ttt8©^«»a4aa«t>b 
< \mmtiL*fm<Dfkmim& 1 3 K*rr3i&*£si± 



) #M¥8-4458 1 

JO 

2) . *fc> ^a^a^i 3m^A^ntv^ig 

ftettfflf&9«£tm*!j£^Bfci 2 
*i3»i:m6n*-*. x-^jw^s, b$ 
&mmm»m&mi o^xmm^-^m^mi 1 

£ttft©M9ffimi 3fc»LT#»f;:-tfc*.-5;:i# 
T#5 (fflf*3t2 3) „ 
[0 0 3 1] $613, MttMS7A*i£ZHHMfta 

*tt5it«»Tt (W*J12 4) , ^©Jg-&H*5^T 

? na&aen 3£, *»©aia-feji'j&»5ft.5a&a ; E 
i?a-/pti/&o «*«2 5)., *»©a&a-feju*& 

[0032] na&as&i 3«qnk©«n@K» 

*6ft5»i^a & a»* &*.T#§j£-r * z. t & 
t**s* <w*B2 7) , naaaagn 3#, aisc© 

3i2 8) . 
[0 0 3 3] 

wmi ±.m<Dmi (a) , (to k^-t^i©^© 

HT«, «R©»a«l«B*lAfc,fcDt&«igK£bT 

DtusMiigB 2 a. ffi^©^a«^s^ 1 Ai;«t ona 
EKtbTM^nJiiicSfiEan, §na«iag5i©Bf 

9 fc*nTtt, i&aMa«5uc*5itsiiaiiJK«i^x-^ 

[0034] (MMftfflM4fc*v»r. ^amasBiT 

©B*5B*S*Wr-5t (01 (a) #JK> , f«j«j£¥ 
K5fCctD, Mi«l*£©§S£bfc»a4BJa«lKO^T 

©mb^i*^-* ^T-^s^fs 3 a» e>t£*m 
u ^©ifeamKW^-^ts^^T, ^{iiiia^a 
ffiarona^s^iA^.to^Ptt^©^ 

bfc^M^a^l tra-©»a0»«fiEta:SJ:5fcfl 

0 5 (Hi (b) 1^11) . 

[0 0 3 5] l&a»^S5tl^»r*©fC«kD. Si 

»*©5B*bfc«a«ia«l fc*tf*SKB«©58M 

fcS^S©%^|IHtC^75^iS}a^^ 1 ASBlr* 
fc»a«)«S*l A*»6:teS, SI*W*©5fi^bfcM 

©T. *@©(»#56*tlKbTtt. im^fflViTHSI^ 

$ag£fTftx.5 (§9^2) o 
[0036] mmsmmiim&tiix.ztiT 
0 ^ffl^a5aaeB2s. motijeiiio 
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(7) 

11 

l)JLTfe<Ctl: ( tO, ^©IftS&SgBiK&tts 

ftteozttz<. *©i$£©»afflsm *^«afta*L 

3) . 

[0037] sfc, 2 ©«£«*§««© 

ft*T*«»MM2*ttfflT*£fcfc±D. BflE. 

5 \z&zmm®to0nmfmm&ni£5®g 

(MM 4) . »Wtil:¥Rlc*D, * 

SCf* 5 (MM 5) . 

[0 0 3 8] Sfc. MjramjPttR*tt*.&ttTt> 

Jl«l#fc*fc*.*-#. r-^M3i5WHS 

nas^^er^s^»©na«LaeB 1 1» lt&si;: 20 

. nmftxsiA*. mew©** 
«U«fi*T*a»ai-b;ufrsi:t3W-e* (MM 
7) , co^tinttt, HffiniMtfTII 

3fflM«2£» Mfc©WB1*Jl*SfcSli«S>:i.-* 

tifcfj (mm 8) . m&<»m5W±)w*>tsizmm : £ 

[0 0 3 9] Sfc, £©«£C:i5HT. B&a&agBlfe 

aiBSfffeofco who) . 

mhte&z. m&\z$i-rzm\B*nte5z\ttfi-zzz 
(sum 11)0 

[0 0 4 0] ±j£©02 (a) , (b) {'^-Tfg 

3«i3*»* «»©ISra»^S*7AtC±»3liaielKt 

tzz.tt<Mmmffiimm 1 B\%wm\z\m.m-zn~r. 

[0 0 4 1] BUFttfflM 9 Ttt»31ffia« 1 

3T©M©58£S*WiU B8MK*tMfr¥B: 1 0 
T?tt»*©58*LfcBiaffl?l«l 3{C*lt^aSIS?$© 

Pf^&ffl^K 9 fc«fc D^S^aeB 1 3 T©B§©fg±£ 50 



#W¥8-4 4 5 8 1 

12 

ttaifc*^ (0 2 (a) #10 . mmfc?-?mn^ 

Wl\ lfcSHT. 3BH*«©fS£L&»a&JSffli 3t; 

0 v»T©»ffiiiiB«tfx-* 8 
*tau *©»ffl@»«riEx-^ts^fr. ?m9*i 

nfcSRW*©56flfefiHic^5M«lJ«S*7AS» 

v»fcaia»j«s*d:Sffl^T^i(Ei»SF©»*u&»a«i 
a&i 3<h^-^ig$s^-r^>fcfe©s^x-^s 
nail-*,, 

[0 0 4 2] ^LT. 2JC«t0, FUSJEfcx 

S^^T. H&gl3fiU3&, ^ti^a«^m7Bt 

mmwKfsi ofc±oiMif*nfcStti»#© 
m t \z& o a »»$©«£ Lfc»3«y!a5 1 3 

SIB$*S^t*«-e#5 (02 (b) #flg, mmi 
2) . 

[0043] ?m&mmfmm7 Borm&mM 

«©*SSAftfcb<ttUiry hfirfcti, IBWacft 
gffifflfitSBCg^T, 3ttRt8©ft££Hlc*>*>£tt 

a*^®^ 7 a Kre^T^fsgiaflijSBsR 7 b sffiffl-r 
sctfciD, m, nmtft^mi2\z&2>mm&iim 

&ntz5&Sifil£» (MMl 3) o 3 *&*gut 
^&KJ:D. *ffiffl«ffi©^«gfta«l«S*7Bt)b< 
B3«WS©58MHfc:^*»3S*ri5R* 7 A\zM? 

Ml 4) . 

[0 0 4 4] g=&, w«©»£tcfl^ : Mmmj$s* 
7 b *n«js6cffiffl Lfe^s. i^aMaae i 3 ©^fiu 

Sl«lSB*7 B©»d»-3£©S«P«aTta:o&*&t: 

*ai 5) . s^k, 01 (a) , (b) -eta, s&© 
mwsi7B^ nafflaas 1 3 8&«»t 
t^**» (»Mi 6) , ?mtkmmfmm7B&, n 
a^ass 1 3 T©*»©««e»*j*x-*tt*« 

1 nicko^ffisn^sM^-^^UT, na^a 
ffii 3©^75^iiun-r^^t{'j;o> nasuagisi 3 
©aWESieawtrcss (»Mi 7) . 

[0045] sfe. naa&ag&i zmwk'tfs.^nx 
\,*zm?t. ^ffiisra«^s^7BtLT. as©^©» 
±LtcW*mmm®i 3^n©iiaMagpi 3\z&vz>%i 

(SMl 8) . $61::, lt©aiMS$7Al:j; 

0 mwmftt vxnm^m\zm^tu &mwmm& 

1 3©BfS«IB*f¥SU5 4^<t>b— ^©^ffll&ai 
3 (CO ViTWlSiaigBS^T 1 -^ ^=r-9^m^®. 8 * 
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13 

m^m\ziz-3Tz.mw9m$i>\ z tm-nmmmmmmz 
•scit^T^-s mizmi 9) o 

[0 0 4 6] £©*<&fc*StFVC, HSMSS&l 3#«R 
MSB 1 3 (Do*><D®fe<DWim®m& 1 3 ^-©HS 
Sffil 3j&t««fiK*flBK:fct>fc»^ T-^ft»#S8 
&?;i,h&<, -€-©1*3&©lftlMiaiK 1 3 SMIftajBl 
0) . 

[0 0 4 7] £fc. ?«m9«L9ffia>ft»ffiffi£(«C!>« 
3 CftATMIUSMSftfflt* tiCi 0, ¥f 

samifitzto (m*m2 1) . set, «&*ai±Mi;: 
^oifeiwi 3iztt-r2>&m&m±-?2>z\t\z£ 

D, «**«ft«MBM-*Ht39«Te« ffl|#B2 2) . 

[0048] sfc, assess? i 3 snr 
a«ia«i 3 we****-*, ^-*#8^S8, it 
i £*»©i&sa?i3gB 1 3 \zm L-c^sic^&As c t 

fc«tD. £K©*&effi*ftn?<*« («*3B2 3) . § 
SC. ttlDAIi 7 A« J:tffiiliJ»» 7 B 

(B*JS2 4) » £©tt&K:$3tr»Ttt. ns^s 

«i3&. »©^a-b;^e»^5^a ; E^^-;wtb 
fco (i^2 5) . mikowm^vfrzuzmw^v 

[0049] £fc. rnmkimi 3«tttft©*aBK* 

*5&*na*$>a-;ufc»-*fc*T«ifcb&D (is 
««27) . uss&mi 3#, &&©&«giHi&^e.& 

<W#E2 8) . 

[0 0 5 0] 

[$««] 

(a) miHSS^J©lttHJ 

0 3 tt*5fi9i©fs i *««fc^saB«Ea«iiftfr* 



(8) &M¥8-4 4 5 8 1 

[0051] cut, ^©s3ic^-rft^MagB«> 

7<i>O^Oty^-7 r- (MPU) 2 0, Pfig&ai 
@»2 1, 3«ritx-*#8«t*2 2, 7979 2 3, 
3Y>Ftagl2 4, ^^'J2 5, DSP tfTJi?* 
)W^9i-)V7n±y^r) g52 6, DMA WWh^ 
^>J7^tX) r3>hn-72 7, 8&Zf79 
:/*#2 9ft*&*T*MESn, DSP3&2 6ttDSP 
JB^tl) 2 6 A&-t&*.TV»<5. MPU2 0(t 

D, 7979 2 3»tf3T>H**«lt2 4*tt*tT 

ifistaasisn-B-*, dsp (^j?^;^^ 
^»2 9*m&LX7 : -9\s=i-9, mmumm. m 

[0 0 5 2] fc*. ±KE©am^, «H*. 

MmxKtfMftifrxa. £t>i-. ^©03 

C*l>TttH*StlTl»ftlv. £E3T?. 7979 2 
3, ^t'J2 5, DSP8B26, DMAP>hP— ^2 
a» 7, M-72 8, &ZS7979U2 9\*m7a975.> 

9*imtemm®&. fpga 

[0 0 5 3] FPGAtll 3.— tf©^7CT« 

mzmmt 5it^§5AS I C (Application Spec 
ific Integrated Circuit ) TgoT. -H*£m«ft£ 
Wrst>©1f»*. FPGAit jg&©M-fe;p 

E t T#a«IBS*STfr -5 cfc 5 \ZU-o 

[0 0 5 4] ififf. «^IIlK©aM*ftfl±©fc»©W 

#£ttT^5#, ^©FPGAKO^Tfc, 1^17-+ 

^^^^K^it-sjuHWifeji*©^*, a.— ?a#*xn 

GAtt, 3M«ft#iiiV>iV>-5#X?AVLS I ©#J-& 

t. k». ±m, i$m\zm-?i£-v<DMmt>m9$m-cmt} 
n97s.>9-?z>£\,*om&mmt>nz>z\£\z£K>. 

40 x-tf-f >©^S^4i£|gc*©^!)!){^-r^ U £;M§ 

[0 0 5 5] *g9fi«(:*HT«FPGAH «S*T^ 
±*fl9fc : ?«)Bfjeffl«-«IB&«-rs«k'5fcFPGA* 
^D^7A$nt^5. d©FPGAtdcfc0, ^mM^ 
©LjMSA^ifcoTt), M P U 2 0 ©Jt^iC cfc D rto5© 

#* of p g Att^ ©i*ja»:*fi!ffioiatji'* 

50 [ 0 0 5 6 ] 0 4 »i*56?8©SB 1 SttfcflC**«ae* 
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(9) 

15 

Z\Z\X. 3 4aH&©FPGA (? 4 -)V H • 

©fpga3 4 \-m&<Dmm*.)v mm^mm oca 

g!52 6, DMA3>hD-7 2 7XI4^^T2 8tbT i<7 

[0057] mm±fr±tmwm9to>m*m!& 

fi*Tfct>. mt^a-^ttt, «R©i&3-fc;M::,k 

*&. pvmaim (i^*^ffi¥a) 2 1 a. m^oh 

3£&tt£MtttfctttlelK2 lCjttJS-rSfcOT, FPG 

A 3 4 c«V)tll««i»±I/mi:KtttUff^«X 
iifcrr -a &©-?&£. 

[0 0 5 8] 2 5l:^HTt>. «HS©H3 Kl*»t 

*^t»J 2 5lC»*rr-&fcOT, u©^t'J2 5lt F 
P G A 3 4 C«tt5»I0»il«7 i -i'S«Rt5ill 

fcfc, F P G A 3 4 Ci85«a:^fllttlHr;KiD»fflS«P«L 

2 5 W*.tfH7fcjS*\fc3&. §FPGA34SO 

5. 5Alt 

E*?aoft««[ffliafcs^^T. sttm©%» 

tl:±D. »rje«tt**T*FPGA3 4*«j£-r*i: 

[0 0 5 9] 5 7tt***>? t X3'*|5n» (NttMiS 
*»*r^g!) T?*D, £©X**>^xy*|5|»5 7 40 

a. M*miai»2 i^6©P9s«Him#*s»tfcMP 

PGA3 4©X*ir>^xy*£fT&'3;i£fc<J:9, Pi 
i«LfcFPGA3 4lc*tt*Stt»S©56MH 
Cfrtf»5M-fe^&»0fbtt5rr5fc©T*!K ^Bri&S 
* (fclSJiHS (a) , (b) lC^-TI&a-fe;P3 6#PH 
*56±»SI-fe^T**B) «MPU2 OCNiflftjR^ 

[0060] mpu2o ami«LHB&#fc;b 
&*«ffltftis«frr*t>©Tf*«. m 50 



W8-44 5 8 1 

^ffiEifS 2 1l:ctDFPGA3 4 -e©W*©56***ffi 
Sgfl§0?S4LfcFPGA3 4tOV>T© 
HaHttWjft^-^t^^U 2 5 ©?WMfc5r-*«#MI 
4J|2 2*&K&ttU ^©ifcaiHli&l&f&:r-*K:g^ 
*. iHMM-fe^fc, X+^>^x<v^lnISS5 7tC<fcO 
»WSnfcaRB*©f8»HK*^S»l!-fe^S»^ 
&M*;Pi«mvr3fl«*©»±LifcFPGA3 4 

B«H*x-^W-»#g!3 5tlxT©*IBS*b. *fc. 
B§OJ8±l/fcFPGA3 4*B«Ut5&»l:. £© 
FPGA3 4^'Jty htN&'J-fe* HtSfe^ti 

[0 0 6 1] iiiofii^-i'tifsa 

5 fcfc^TJIWSnfcPSflWt^-^S. «AtfBI8 fc* 
««5A-t>h8«*«l:*tJTtt. SSffifc^-*©^ 

±e©**U2 5©sqi 
ffi^^m^ 5 9 imMftanTVis^ma-feiMRoM 

it a. F P GA 3 4 lC*ttSM-fe;l^#©*©«Atf 

1 oxfc:Rj£att-cv><5. mpu2 0®S^ii: 
<k9, ^«M-fe;i/©«»*5/^— fe>h8«*»ta: 
&&v>*3fcLTir»s©T. ffttj&r~*©ttffra&tt 

[0062] wMf&mm mmntfrS) 3 oa. mpu 

2 0fc«kDjmj*n&W(lri65 s -^K*^»T, FPG 
A3 4£, «M*^fc***>3 : -x3rir|SK5 7C 
«t D»»ran&S»*$©58*fiHC^SM-fe^S 
»V»fcHa-fe^t tii 0 3«W#©S8£LfcF P G A 3 
4 £ n-Btt£3£R-r3 «t o \zmMf$.?Z> *>©T?fc D . 
H«J«3)6ff«5 2t^U7;M J EU 5 8 t *TV» 

So 

[0 0 6 3] y'J7JWt'J5 8H MP U 2 

Stu FPGA3 4^5o«»ffll/^ay^l:J:0 1 B 
K«»LTFPGA3 4'\«iet5t©T**. S 

&, s*iaiiff as 5 2 a. fpga3 4±c^5 
n, -> u 7;w : eu5 8*5 ©B8tj&x-* ns^, 

: WiM-feJl'tl»#©584KHK:3&»3&»6lia"feJHei»V» 
[0 0 6 4] «*.«. 05 (a) M"fe 

^38^» (a) tz&vmr&tiTmwmtotisxm 

^tl5FPGA34 fc*^T»*J&«lfctiiaftfc#&fc 
*V>Ttt. MPU 2 0 a, X3r*>^xy 5 7C 

Ml/T, £i£ (B) T^f ck^^X^^WIXtCiSX 
* ^ >5Px -y ^ Sff ft "5 @©ra^£frfc: 5 «fc 5 fcfco T 
intctO. X^^>^x>y^@S&5 7{Icfc-5X 
*^>^xy^lt«*»6.. M-fe;U3 8©5-&, E£© 

«»Hi;*^5a&a-tJi/3 6a»i«esn5«k5i:ao 



(10) 
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[0 0 6 5] -€"LT, BMil3 0l:fe^Tll 0 5 

(b) ic^-ri 5 mw<Dm£.gm\zfrfr2>Wim-k)i 
3 6 &m*fzmm±)\'X.tf : ?ffimm-t)]/ 3 7£J8</>t. 
(o \z7K-r£o\zmmLULTmm<Dms (a) 

t^<fc5l:ft?Ttr^©TS5. Sfc. MPU2 014, 

fpga3 4\z^^mmw<D^mm^±)^bv< 
\mw<D&±^m\zfrfr%mm-t)[<\ztt-fz>%;n$:m± 
t z>%amm±^& 32 1 isT<D®mzm?z> tth\z. 

gfO^tllftot, SI«i3O0gaMIIi 10 

ox, fpga3 4<D^mwim^)v^mmmzmmLTc 

IgJH, FPGA3 A(D^mWm^)V(Dm^^} 2 5fC 

[0066] ±^©#§^£±9, *&W(DmimMWz 
TK-ryu-^-h&m^TsrFizmm-tz. mt>. m 

Al) , 7i^tX^"fA7f h (Xf-^A2) 20 

p u 2 o fcaruTtfwrrs. 

[0 0 6 7] MPU2 Ot'^V^Ttt, PIS&ffl[Hl&2 1 

xA©»f££— B##lt£it5 Uf77"A6) „ 

[0 0 6 8] MPU2 011 ^T0FPGA3 4 

tfcfcoT. X + ^>7 c x-y^lBlgS5 7^ck^>X^^> 
ffxy*£fT&-3::££, X+^>^x-y^m^m^& 
aTjLTm^-rS Ufy7'A7~Xf77"A10) . 
BPS. FPGA3 4fc*V»TJ4» X** >^x y ^ 0S& 

A 8) . M^.«i5 (a) KUsttS&li (B) T^-fct 

+ >^x ^ iniss 5 7 ictHTj $ o 

[0 0 6 9] X**r>^aLy2®?&5 7 fcfc^Ttt. ± 
f2©m^ (X^t>7^h) &A*$n. X*^>5Px 
y^^ff^O^tCiO (Xf-^AQ) . |5|#©fg± 
lfcFPGA3 4 fc^*-5*!iKWfF©ffi3iKHfcrt>a»S 

mm-tjv mz.tm5 (a) , (b) \z^^mm±)v 

3 6) ft*KL*ffi-r*. ±f20X^^>^x«7^lHlSS 
5 7\Z£.Z>mm±)l<DBm&&\Z. MPU2 0C^IT 
P9t«§fittbTfflASn5*«. MPU2 0S, £© 



1WF8-4 4 5 8 1 
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F P G A 3 4 lzWm%im±)l&lTtELT^tli^iimWi2 

n&»£»4. nnm(DFPGA3 4tc*sitsx+^>^ 

X«7^* s fT^^nS^ (Xf V ~f A 1 0CNOJP- 

h) , Bmw$m-t)\stfft&VT^z>t%mzntcm'£> 
M^«0 7t^-r«t-5^, ^^eu 2 sc&tj-sm 

1) . ^niCiO, MPU2 0I1 FPGA3 4(Ci5tt 
5 WS©«±L£»li-fe;i^ftffl l/ftV^ 5 fcfflWLT 
V>-5©-?&-5. 

[0 0 7 0] WS»a-fe^#«EbTV»S«^. 
MPU2 0^ FPGA3 4C:m**WSl&*52£Lfcl6 

Si-feJUSMUtt^.fc^tcftffii-rsit'bK:. MPU2 

Ott, FPGA3 4Hi5^SffeSIlJgS^5 i -^$:^ : E 
U 2 5^&tt*ii«Jttt>fc (Xf7 7"A12) . FP 
GA 3 4 fc&Bfc^M-fe^fcfcOSMStt^ii 

3) . 

[0071] z\z\~c, «m^swtVim^<D9kifim»^ 
mm&.-rz>\z&mfcmzm&isX»i3iKm&\t, mm® 

3 4©£SittfB&fTfc5)fi« Ufy7"A14) . &JB°J 
ffifcM* JU©*tf«llll&£?S#W6-r.5 fc&Sfcffl£9»J£ 

i/T^*«^». mpu2 Q(Dnm^r-^mn^wc3 

5IC*^T, FPGA3 4K*H-*Bfta®»*riE5 i -^ 

\*xmx\m 8 tc^t- «t 5 tmmfc'r-? zmn? 

5 Uf^Al 5) . 

[0072] MPU2 OlZ&ViTWr&Ztltcmmf&T- 
FPGA3 4fim&m-tZ\£(DT'g2>y*--?y 

7"A16) , B«£«»3 0©3'U7 , ;M : EU5 8fcffi 
*$ntf^Sft5 Ut7 7"A1 7) . M 
PU2 0*^FPGA3 4l;)tfLt > Utyhfi^ 
AUT (Xf77*A18) . FPGA3 4 iCfeHTffijsK 
SnTVsSMIUKSU'fe^hU mdcftff 5 2 

^©MlS^-^fca^TSttF P G A 3 4 £fi#tfi&; 
•T-5 (Xt77"A1 9) . 
[0 0 7 3] ■*©«, MPU2 0TI*, ^U2 5©» 

a-fc;PT— ^2 5a&#jhu mm&amTvrzFP 

GA3 4tC*5lt^^tl^a-fe;P©l&**^>h-r-5> (X 
777"A2 0) . Z.ZLX. mmfi(.<Dl&TVttFPGA3 

6 F P G A 3 4 fc&gfc^«a&3S-fe^©«C©aS*Ptt 5 9 

t&JtttL (Xf77'A2 1) . "Hma-izji^sm 

aiSott^^ll Xf7 7"A7CI0. X*^> 
fiy^BUB 7t«kSX^^>5 L xy^^fT^fc*XT 



(11) 
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[0 0 7 4] ^B&a-fe^tfSMEiUSoT 

7^A7HM^„ &$5, Xf'y^A7C*HTiTroF 
P G A 3 4 fcWSM-fe^^ffiUSiVitfllllrSnfc* 

nit mm?n if? &&&&&&& (i pl»» ««ff 

3) , KftS^KIB-rS. 

[0 0 7 5] C<0«fc-5fc» *56W©»1ISJ6WIK3J>*»* 20 
aB4Mt*flgtt*m*UI£«CJ:ttfi. FPGA3 4 
t, 7111^3 7 fc. m&^-^ftttft*^ 2 
t. j^#^tHl5}SS2 1 t. X*ir>^xyir@«5 7 

v-r^a^D-fe^-y-2 1 t, ^«j&&#|3 ot£-e 

[0 0 7 6] S^tC, ilW-^2 5AS^i ^ 

fc, MBP»tttiiit«^^< I PL&afcfr&x 
SOT. ««©»««fl;t«Te«f«ja*«»*. s 
&. M P U 2 0 iOtMil±^» 32t LT©««&5rr 

[0 0 7 7] MPU2 0«fg:3 3i:lt 

#T£-5. Sfc, *ft©^«lfca-fe;W«, F PGA 3 4 
rtK^a&KttSnT^*©"*?. WtO«4l/fcFPGA 

[0 0 7 83 &*5, ±Sfi©*MK«C*t>Tt4. H4fc 
*?&o\Z. MffllEffltbT©FPGA3 4S2fia9: 

snt. i«*svij43«a±tttt*«k5fc:#i*LT'b 

(b) SfS2 3d£0tJ©I&!E 
m 9 tt*£9!©g 2 g B&£«tgtt£fjt 

fBMS*©»a5S»«fc*-r^ay^HT»r), £© 
0 9l;Sti«lglt>, !9iB©SB l *»«c*»t* 

ftAitifc»isn. «^.tfa»©««®»*»6«:a 

[0 0 7 9] t'5t, £©0 9 J^ffitMagg 
14, H3fcT*Lfc"b©tBKR*©«fl6ft«-r*W» 

ttUBKi li. mpui i 2, nn&7—>?QmwM so 



W8-4 4 5 8 1 

20 

1 1 3, DMA (y-f h^t'jy^-kX) 3>hP 
-9114, DSP (f-f S^JW'S^^O-feyU") 
RtfDSPffl^USr^frDSPgBl 1 5&tfjt%'J 1 
1 6H&AW^ 

[0 0 8 0] 118ttH4CSti' , J7^t , J 
5 8£H«©*te£*£TDPR (fa7;^-bRA 
M) . 1 1 9ttB4Kjfc-r;***>3 t xy*®K5 7t 
E«©«ffi£*fc-r**+>3 1 xy*®». 1 2 0t4< 
>*-7x<*flHa«T(fc*. Sft, jftj£©fS 1 IgJSfll 
tRftD. MPUI 12, DMA3>hO-7 1 1 4, 
DSP«1 1 5»rX2'3© : p«»aisIBl 1 7A, 11 

7Bi4, ^n^nFPGA mmsmm iz&vmfgte 

nTVi-5 (CAT. 12, 114, 1 1 5Rtf 1 1 

7 A, 1 1 7Bl4FPGA£tB®-fS) . 
[0 0 8 1] gp-£, FPGA112, 11 4Rtfl 1 5 

14, ««[©tta-fe;ncj:t)a63iiHi»tLT»riEanfcai 

ftlfnMPU, DMA3>hD 
-5, DSP«S^St5J:5l:&tjT*D. FPGA 
1 1 7 A, 117BH «ft©M«JE»*iCj;OM 

HBtLTHWriswufcWjacsn. §fpgai 12, 

lHRtfll 5©BrjeSMB£fS£L'5*'b©T**. 
[0 0 8 2] §FPGA112, 114, 11 

5 Rtf 1 1 7 A, 1 1 7 B tSI^f-^ffi^ii 1 1 
3Wt'J116 t«x-^IBi@lA*X4 0, WK/U4 

1. U-fey h/t*4 2fc±D*|«*nTV»*. BPS, x 

-?mmrtx4o\z&o. w&mmtoi 1 1. wbjse 

x-*#8$#tl 1 3, *t'J 1 1 BRtfftFPGAl 
©DPR 1 1 8A«ffiSICgi^Sn, »K/U4 1 fcJ: 
D. &FPGAffl©***>xxy*(IIJ»l 1 9*t«S 
ICggJtl, U-fey h/U4 2 ££9, &FPGA11 

2, 114, 115Rtfll7A, 117B*tffiSI:a 
^$n. &FPGA1 12, 114, 115S 
tfll7A, 1 1 7BM >^-7x-fX^SBl 2 0 
i)5?DV/RV;U<>i'-7i'f7 12 3, DV/R 
VAX 4 3 S^LT^ntt^. 

[0 0 8 3] ±fB©5 t -*iiSMA*X4 0, ^»FA' 

741, 'J-fey h/U4 2WDV/RV/U4 3(4= 

nikztiztt'biz. FPGA112, nm^-^^k 
mmm \ 1 3&tf*%u 1 1 ejco^T&ziafl^nT 

ffi^g) 11154. MPU, DMA3> h D — y, DS 

p«BtbT««-r*»a«i5i»«««i36*nfcFPGA©w 
ss&m-r <5*>©t, ws^»^Lfc«^c -e©gs 

i^tfiif tLTr-^6I/U4 OS^LTMPU 
1 1 2fcai7J-TS ; &©T$>S. 

[0 0 8 4] Sfc. MPUtl/Ti«anfcFPGAl 

1 2 «, mflara^cK:t>&«ffla«siE««fir« 

feOTS^t, DSPStLTilJSn&FPGAll 
5Rrf-f>^-7x-fX»lR»l 2 O^jgfibTS^b 
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l l 2i:li fsts^msssi l ii:±Ompu, dma 

3>hD-7, DSPffi£VTmmTZ>FPGA 1 1 
2, 114, 11 5T©»£©38±&ttaiL;fc»&» m 
£©B£L&F P G A£W-Tfc< -t©ffi©F P G A©tfc 
tgfcgt^T, SliJftx-^fiaWMB 1 1 3*»S«E*tH 

t, x+ir^xy^iafti i 9K«to»»f*n&a« 

[0 0 8 5] *&, FPGA112B, *<£##!£©?• 
fifraial& 117 A, 1 1 7 B L < fi»S38£»©F 

H3lt F P G A 112, 114, 11 
[0 0 8 6] Xtt^i^BB (f&a*ij£® 

*»»^a) inn ^FPGAStc^it^n, b§ a? 

MPUtLTlltSFPGAl 1 2fcffl*;£n*«k'3 

FPGAfc^T^fllBftaiaJStLTOFPGAl 1 7 
A, 1 1 7B*ffifflLTV»5tt«ffl««£|B*-r*e 
WatLT©«l6*^rLT*D> TflMlBlBl 1 7 
A, 1 1 7B©ft*«ffl&«©*WiftAtf'bL<tt>J-fe 

y hm\z\t. 1 1 6 \z&tfz>ftm&mm m\zm-zf 

ViT. SWWORfebfcFPGAKftAT^HilWIig 50 
K117A, 117BS«!fflt5<t5i:ftoTl»5. 3 
Sfc, CWtU 11611 ftFPGAfcda&MHW. 
31-fe^©»©«*P«tOV>T'b*tt3tlStt'bfc, # 

f p g A&(Difcm^Mz&zmm^M/*^M#M&& 
assntv^aiw-^/n 1 6a*-*&*.w 

[0 0 8 7] 09*.fcf, Siit^f-^H 1 6 AKU3H 
T«, §FPGA112, 114, 115, 117A, 
1 1 7Bmz. 01 0 (a) , (b) K5S-r«fc'5&»& 

(Dmm^m/^mvffitz&ztkmtjwmmsizti 40 

H^T, #FPGA§fZ, ^ffl^"SJ^3g-fe;i/© 
Sett (D) ©±5tt«-&fcS:-3T*D. MM-feJV© 
Rtt (E) ©«fc5fc«^fc&oT*5D, §FPGAffli 

iBsn^-r*fc©©»aiaFB©«i*^B»:aai-fe;w© 

(F) ©«fc"5fc«£fc&oTH*. 
[0 0 8 8] 010 (a) K&t^Tte, DSPgfJ 

titoFPGAi 1 5\zmm&m£.LT^zm'£%7& 

LT*3 0, ^ttaSHz^fcftfflLTfc, (G) -c^-rti 

«#©»©»ih*;p#*jelt^3. sec, 121a 



4WP8-4 4 5 8 1 

22 

ltt. MMMftttlslKl 1 lCiOFPGAl 1 2, 11 
4,11 5T©»S©Sg££fctHL&«'&. £K»£© 
SB^LfcFPGAK^^TOMHIWSlSx-^ftfMI 
J*5*-*«8WII1 1 3*6«*flIU ^©i&SlHM 
Jfcx-^fc* ^t'J 1 1 6 ©Sfea-fe^x-yjH 1 6 A 

fc«manw*#F p GA«©iiitjn:«*«yBiii 

frfc3t>©T*oT, #FPGA«tC, DPR 1 1 8ft 

[0 0 8 9] lilt, ±8B©l|«^«iaitbTtt. KT 
.C*fJ:5fc:3a«©«««i»*. BPS. £-ffi?l©Sg 

liitd i9jffi©»iMwti^«fc. ^wmm<D% 

OiLtzFPGApVD^ffimm-tfr&m^X. FPGA© 
?!«J££fTfc3*>©T?»5. 82©fi«fcUT 

«. ±m<D%zi <Dmmx-nmrfttfiftfc%-tj:»m&\z, f 

PGAl 12, 114, 11 5 Hffi5©«IB©AftS*. 
*«J:5fc:bTS*J«*fTa:5«t3fc«IIIW-rst>©T* 

So 

[0 0 9 0] M*tf. 010 (a) tw^-J^C. « 
ii0Bll7A, 1 1 7 B£R£< 30©FPGA 1 1 
2, 114, 115©5^T, DSPffiiltOFPG 

ai 1 5\zmm&m$iV* ^mmm±)i^mmLxh 
(G) T*-r«*»©*©iia-fe^««^jeLTv»*» 

^ ffi©FPGA112, 1 1 4 K^T©^^^ 
g-fe;U©8£#flSU StFPGAl 1 5©tS«g^te© 
F P GA fcA*l#*nr»3l3ttfcLTIi«JteWfc*. 

F PGAl 1 5tAni^t©FPGAt 
ft'JtvhU M>$©Jg 1 mt*©*&£Hft©#&K 

[0 0 9 1] E©»&K:&t>TB. iM4lT^5 
FPGA1 1 5tt, DMA3>hD-5tLT©FPG 

ai i 4 £®mzmmzAnwz.z>. fpgai 

14tDSP»tl/TSiJ*U FPGAI 1 5SDM 
A3>hO-7tLTSi)Stnil 010 (b) fc* 
-r«t3fcailHr;P©^£»*«tt<3ttO. DMA3> h P 

-5, DSP«tt>iE«c»frra^fc*«T€ra. 

[0 0 9 2] SSK. »3©JB*tUTtt. ±JB©lr»r 
n©*«feTfe^*J«)Wfa^34Via^K. MPU1 1 2 
fiilHKtl/TCFPGAl 1 7A, 117B 

*m^T%&mm<D%$LVtcF p GA<h^-©ifa[Hiss 

«*Ktt*«fc 5 lc*f *WE*frfc3 <fc 5 CfWfPT-S fe©T 
*S. 01 lfc*"TJ:5fc, MPUtLTWF 

PGAl 1 2 S.#D SPS?i LT©F PGAl 1 5 £Rt 
&#<8£U TiiitASttJ8l/Tt (G) -C^fffl 
«#©»©B&s*;uj^£Ltv»s»&. H12l:*t 

#FPGAlC*V»TffifflHffi34M-fe^©*© 
h SnfclB 1 r-^£ff«t5 1 1 *> 
II, &*M*?«MI9B&ttjA?«£M&M-fe: 
^©*©#^JH(CV-h*nfc*2 3r-^tfpiSU 

#j6r<5M-fe^©***n*njt«b. ^tofpg 
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[0 0 9 3] ZCDmS \Z&^T\t. FPGA114, 1 
17 A, 115, 117B, 1 1 2 \Z&^T®.mojmfc 

mm±)UD&t. ^n^nDSPgB, mpu, dma^ 

#T£-5„ ±^©cfc5{'LT*46f>nfe#FPGAa:& 

mmtnmfr&ttiz&^T, s««i2 1 \zx 
^mm^<Dmm^n^z\t\z^r,, m 1 3 t^-t<t 

•5tC, tfea-fe;KD^S^^<^0> DSPgB^LT© 
FPGA114, DMA3>hD-7t l/TOFP G A 
1 1 5&OJMPUtl/T©FPGAl 1 7 AtetfcKlIE 

[0 0 9 4] ±MV>£o\Z. MPUtl/TOFP 

G A 1 1 2 iZ&^T&WfimtkVtcm&lZ&^TU, w 
1SOFPGA1 1 2ifl, mmfcWMl 2 KliSIIM 
^^fT^^i^^^LT^S. l£h\Z. ±f3Sg2©|& 
m\Z&\fZ>, FPGA112, 114, 1 

®m<DAnmz2>£otiimm&LMmz$>^Th, ^3© 

liOMPUtLTOFPGAl 1 2 tmM\Z. |g 1 &. 
XSm2 7—7)V*ftfc\^ Z\(DmiT-7)lk®2y— 

7)],£<Dttmz&-3^x* $&m®®<Dft®f&&ftu?z\ 

[0 0 9 5] ±l2m3OSg^{C t fc0FPGAl 1 

7A, 1 1 7 BSfflViTaSI^*<D^bfcFPGA«h 

X*^>^xy*[eJSSl 1 9KJ:91£iSr£nfcS 

SR|5^©f££L;fcFPGA£, g#©^fflRj 

tufcanjiJ&t hxm^z z 

[0 0 9 6] 01 4\Z^-?£?\Z. DSPg&<h 

UT©FPGA115l;lft«b, DSPgBtLT 
«StBT5FPGA#FPGAl 1 7 AtXtlW^Tzm 
&iZ&\,*T. FPGA1 1 5£. &$t(D®im»imt{.*:)V 

&t-rz>z.ttf-ezz><D-c$>z>. .tmfDffii&iz&r)^ # 
2 SliS^lr^*^ BE#s&®im#m?SMa3g 

@©8l^£, 01 5<D7U-?-v-bZm^T&T{Z®, 

[0 0 9 7] gp^. ^^migssi 1 i tc&wr, 
Uf7yB2) Xfi^^-y^H^^-fTX^- (X 

Tv7B3) iz&r>mmi>mmisnz>t. zwmw&m 
®ssi i its, mmfommn&MPui i2t^LTttj 
jj-tZo mpu2 0{i*5^t«, mm&m\Bi®i 1 l/0> 
^©Pi^mi^&AA^nst, tkaszntzm&tf. 
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f7^B4) „ 
[0 0 9 8] V7 h^xTfCi^^M^T^S 

;i/-^>fCctSffla755?T^n-5^ (Xfy7 , B4©Y 
ESJl'-h^X^-.y^BS) . V7hOi7l:cfc^ 

mft&~m&±t£1±2> (Xf77*B4©NOJHh^S 
7>^^yB6) o 
[0 0 9 9] -f-l/T, MPU (MPUg^lC®§^^ 
i0 Lfc*§-&J;:W^HI&©MPU) tbT^tg-T-SFPGA 
112tt. F P GA 112, 114, 115fcto&»J, 

X + ^>5 1 x<>^|hISS1 1 9*^(7)7;+^ >^x 
[0 10 0] sfcfc, 3tt»£©5B£SHK:jto3>*M-fe 

ji/S»»rU4*s-r*t. 1 1 6 K:*»ts»as-fe;p 

8) . ^nfccfcO. MPU1 12 fit. *#©5B£l/fcF 
[0 10 1] MPU1 1 2l;*^TH WB-fe 

:/;n i BAKttisnT^, #fpgaic^ 
1 1 3c«»anTv»«, &mm*m-?zwmM&*m 

30 £©3g£L&#FPGAI;:HlyT. ffiffll»JtBll«-feJI/© 
^•y^B9) . BP'S. BfORil/fcFPGAfcfcHT 

iHi»*«^-rsfc^ss:aii«'fe^©st«fc o t>**ir»a»5 

[0 10 2] CICIT, BfOSil/fcFPGAtfeUT 

BKfcWdrt'Sfc&S^S&ShfeJI'©*.!: 0 t>/h3V»»& 
tt. MPU1 1211 #FPGA^fflBjfg^a-k;l/© 

fefc Ufy^B 9©NO;P-h*5Xfy^B 1 0, 

0i2#i) , Mtt«#T«iaaiBiK£*ift-r&fc:& 

fcf^jart - * Ury7*B 11,01 2#RD „ 
[0 10 3] fbt, ^lT-7"^i^2T- ^";UtSr 

tttsu #f PGA3W-t©(*>^-tn-en©iHi»s«ijsrr 
z<D\z!&&umm^m$fcm&v&ft?x^zft : gfr&m 

«-T* (XT7/B 1 2) . BP-6. ±Mlf-7"J!/ 
fcS!2 5 1 -:/;l'fc£Jt«U ^T©FPGAtC*^Tffi 

50 ffipjtg^iia-fe^©»^ #®tg£W-r<5iia[5ig§£#§ 
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[0 10 4] Z\Z\X. fBly L -^)ltf^2y"--/)Vt(D 

WzffU? (X^y^B 1 2(ONOJl/-h*^ 
3) o 

[0 10 5] d^T. XTyJBSlZ&^T. f$m<D% 10 

±vtcF p GA\z&^xmm^mti.mw j k)i<»mmi& 
r z>®mzm-tz>mm®&*mi$.-rz> iz>&mtzw*m-k)i 

<D§k£K)%±£^m&\Z (Xr7yB9 0YES;P- 
h) . ^^W^LfcFPGA^O^e^iS-fe^^ffl 

y^B 1 2tC*3ViT, ^lf-^l'i^2f-^ 
t<DW^ig*^ ^T©FPGAlCi5^T^fflpJ|g^ 

s-fe;p©igc^ &&m*m^zwmm&*mfctz>\z& 

U^y^B 1 2<Z>YESJl/-h) > ^lr- ^Jl/t* 20 

4) . 

[0106] ±.m<D£o\zvTmm&.mmmti.frnz> 
mpui 1 2tc^v^T«, nmmifints.t>ntc&<D 

&FPGA±o^e^S-feJK^)l&^ai» Ufy^Bl 

5) , &F?GA\Z&nz>^mmm.-t)V<D&t, ^'J 
1 1 GiZ&WZtlX^Z. ^-FPGAJ^g^llliil 
•fe;l/OS2pfit<h£Jt^-r -5 Uf-^B 16). 

T, ^•FPGAt3*5lt^^iili31-fe;KZ)|S^S2pffl < fcO 30 

1 7) . TO^n^ABI^&^S 

(i plmi) aifT&t>n UfyyBi 8) , mmm 

[0107] z\<D&o\z, *3£w<D , m2mMm\zfr-frz> 
ttmm®mtfzmm&m&w\z&n&. fpgah 

2, 114, 1 1 5 t. ^mwaWM® 1 1 7 t, 
T-!?^iii i 3t. i^^tHEssi i i<t, mm 
f&mmi 2 1 <t£^-&*., mm&m$imzi3V2>2$i¥ 

ummttm^xazz*. o \z smmzmmfctz z. t\z& 
mimmmtmmiz, 0>mm&\zttfcL-o-ogi®z 

[0 10 8] Sfc, 7.3r\y^^y*7m'&\ 1 

x> m&i-£nrcmw%±&m\zftftz>mw±)v&m^ 

^K^Ofg^LfcFPGAfc, ^ 
±LtzFPGA\ZftKT^ffimm®&£LT(DFPGA 50 
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ii7A, i i 7 BzmmvT^zftwmmmmzmm 
*nts.xz><Dx. gmoimmmittz^x-^z. 

[0109] Site. F P G A 1 1 2 tf1fenm±¥&£ V 

x<D®m*G-rz>z.t\z£y). KmmvzWtoy^mmm® 

S117A, 117B^L<ttfli»OFPGA!; 

(c) w,zmmm<Dm\ 

0i6, 017 «*^bj<d^ 3 mmm\zfrfrz> 

[0 110] uO01 6l^-rif^Sgg«, 

Maio^2ii5S0ytc*^^^MasB{cJtLT, mm 

-Jl/T&<m*fi[e]iS& (FPGA) 6 5 - 1-6 5 - 8T 

u > h«oL-. y k 6i \mft*omm® 
6 4 mm mm\Bi&m. 65-7, 6 5-stif 

[0 111] ££-e. m^iai?&6 5 - 1-6 5-8«, 
^^©fSra-fe;^ e> is. ^ISSlt v ^ -Jl^tSc^ft XX 

sSsT&O, a-.^6 2ll ffiffc (0*. 8^) <D£MI 
IhI8S 6 5- 1 -6 5-8a>£&£0U;Ui:/U>h«:i- 

So 

[0 112] ^Ci^MliiO, *^BJ©^3HJi 

01 etzTx-r&oiz, Mi?*(DMm.®&m6 itc*stts 
mm®& es-e e 3 xmm&fttk-rz t. 

^(D^immmoym^tmmcD^mz^. mn\z 
j*-? £ ^ k, ^(Dt^g-feji/ 6 3 z^tsmm®® 6 5-6 
ssjonsu ^tt*a[5iss6 s - 7 zmft*<Dmm®& 
m6 i\z<£tbxW}ft2&z>z.t\z&K>. mm^mm^ 

[0113] z.<D&o\z. *?zm<D'%z'£nm\zfrfrz> 
&-zmmmmtti*mm®mmw\z*5^xb. mwrnm® 
Rzs^m9mmmmt&thx(DMm\B\® (fpga) 6 5 
-1-65-85^. tam<D^2mmmtmm\z, 
mmmmmwiz&v%2&&&teMmmm<Dmw\zttL 

X*<Dffif&&m%K*<DlE1%ti:®m : £:mmXZZ> «fc V \Z 

&mmzmm$rtz>z\h\z&r>. ^mmwiz^mh^ 
[0114] ±&<D*mMm\z&^x\i.. ^ffirn 
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ffi0S§6 5 - 7, 6 5 -8fc-tfc*, *«®»6 5-l 

-65-6 t*ttsaia-fe;i/TfW#*«564b&«-&fc» 

£©^HimSl[EJS86 5-7, 6 5 -8SfflV»5CtCJ: 

5-i~65-6 \z^mmm±jv (^mmmm^mm) 

S-t^A. m**«£RI«©>fifJ£fc±0. BS3»«38* 
[0 115] (d) %Z4mMM<D®m 10 

0i8, 019 \&m*vnA*mm\zfrfr*mEMHi 

«fliat«, tssE©»i~»3*s6«fstisi«^ «*. 
*ff & 5 «fc 5aAi*ifc»*ans * ©t 

**. *&, HOHl 8 C*-rflWWBM«tt. MSB© 
Sg3^Mf~a^£^MaggKitLT, rL-^hT 

<J.-y h7 5-l~7 5-3TSWSa5. 
[0 116] £T, £©01 8fc*5V»T, 7 2te?t&© ^3 
a-y h 7 5- 1-7 5-3cfc0^-5yn^^5>^Bj 
fBfcfiffB&M, 7 lttH? h7 5-1, 7 5-2ck 

ESS (FPGA) , 6 3«»**»38*Ufcllll"fe;PT?* 

So 

[0 117] &*5. &ftHIB6 5&^it^6 3IIO 

m 1 8fcjR-T«fc5fc, ®fc*<D3--y hM7 1 fcfctJS 
a- 7 h7 5 - 6©iSsS-fcJP6 3T?W*3WH*-r5t» 
IWiB©»23e«i«fiJ©«'&tH«©^tJ:D. 0191: 
£ 5 fc> ^©^iS-fe;U 6 3 £^t?rL- >y h 7 5 - 2 
£i»DBIU f h 7 5 - 3 S»tf toazy h 

[0118] n©«fc5K:, *&w<Dm4mmmizft&2> 
R^mmmmm^tvx(D=L~y h7 5- 1-7 5- 40 

3*-t&*. Mi£©!fS2, gS&ttff&HatK. itasa 

asBK*»t*s*ars&«j5JcK*©w*KjtuT-t© 

*fiJtS**5c*©iE#«:«IB*?|3S-r**«k5lra»W 

\zmmi$.-?z>z\£\z£V), &mmm\zttfov-D^>mw& 

[0 119] ±ifi©*^JfiWC*^T»4, «:x 

= V h7 5 - 3£-€-fc*., a-^h75-l, 75-2 

iz&vzwsm-tfr-cmmtmzLvtzm&iz, zw^ma. 

r 7 h7 5-3$fflM^ti:J:0, ^2^Jfi0«Jt^ 
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-T. «*tf#a.-y h 7 5 - 1 , 75-2 fc^flM-fe 

^mizxK>. mw*mtkLtcm&\zz\<DTmmm±)\<z 
[0120] (e) f&sm&mami 

0 2 0, 021 \tt$£W(Dm 5 hjsmct^s ge^tt 

mmmmwh, mm<Dmi~ j %4mmmtmu\z, m*. 
»*^^«asfrtt5«k5a:Ai«fSfc«*sn4t>©"e 
£©02 o fc^-r*«*yfflK««. i«£© 

SS 3, 4^«WC30»^5fl|flMa31KfifcftLT. a-y 
h***MST»ifc<, «*©1»«ffl3l»«kDftSW- 

8 5- 1-8 5-3T»5jS*»ft6:5. 
[0 12 1] £T» £©H2 Ofcfc^T, 8 2«$&© 
1f^MSS8 5- 1-8 5-3ct<9^S^n^7S>y 
pJtgfcftM^XxA, 8 1 ttfiHK&&&8 5-1,8 
5 -2«fcDfc 5 ftfp* ©«««!«#. 8 4«¥«tiff8 

ia^ <^«»ayft») 8 5 - 3 i o ^^^eit asa 

7 5ttn-<yh, 65«$ll5lK (FPG 
A) . 6 3 tt»»W»*lx&M-fe^T»a. 

[0 12 2] fc*. *««iaS8 5-1-8 5-3tt, 
$ifc©n.-«y h7 5^e»7S^yn^7^>^Rrig^A- 

K")i7T*5. Sfc, azyh7 5, 3I»[h!&&6 5R 

xsmm±)V6 3c^nm i&aB©S5 3xttas4M« 

^ttCfcO, *»M©»5HJfi«C^**&H#Ea[«l6# 
tiM18fii:*^TIt H2 0i:*tJ:5C »f£ 
*©*»*&1!«8 8 1 fc^ttSttSUfflffig 8 5 - 2 ©Hi 

a-fe^6 3Tii«t^t. i»je©sii2M«©» 

£-iH8©#ifc£J:D» 02 1 -£-©fSrS 
-fe;i/6 3 &-&iHit*8M#g 8 5-2£gj9j|fU ^ffifi? 
*£LM 8 5-3 ^l&f^*©1f amaSSS 8 1 \Z^tbX 

[0 12 3] H©J:5C. *56W©»5^Jfi«fc^S 

RWiiMia t LT©W a^Sfg 8 5-1-85 
-3S^^SCtfCckO, Stf^©^2~m4^5S^Jt 

w\zttLT*<Dmimm&K*<Dmftte®M&nm'cg 
z£5\z&®m\zHmfcr2>z\}i\z£r) > &mb&\zm 

[0 12 4] 7S*5. ±.m<D*nMM\Z&^T\i. ^#«F 
MSI§85-3£^^ If^ai§85-1, 85 
-2fc*W-*ail!-b;i'T»SF3&»f8^Lfc*^t. -©^ 
«Hfif*«iajg8 5-3SffllrJ*21ttJ:D. fi5KE©m2 
HJtWi:^«©*fttJ:DB*S«IH*1i:T^4*«, Z. 
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ntHuesni". m^^mmmmms 5- i~s 5- 

©*1««£H*C, c©^ 

[0 12 5] (f) Jli6£%ftl©6291 
02 2, H2 3»4*«^©S6^«i«fc^saB«* 

git a&5S©^lMWKA»^*fllfflMSBfcM:U 

t. wsmmm^hLTcDFPGA msamno 34mm 

S«-&*.5nTV»*»£. Mttt*ffliaB2 l*£traH 
J&MI3 0*«*FPGA3 4»i:m5n4ttfe 
fc, 5 i -^«^^gi:LT©H^7 ; -^«^M2 
2, Wm9S3KI^Nlr^ei!&LT®Mi#-fe^M^»9 
lfcitfWIMSx-^tHl^aa 5#a»©FPGA3 

*^©*>©tt, H*©*l6&*bTV><5. 

[ 0 1 2 6 } «t> T, fS*f£x-*##8ia§ 2 2 tS* 
^-^M^3 5 t»&k)V»Wr¥SL9 1 tC<t 

0, $&immmmmw9 3wmi$.isn2>iitib\z. mm 

&ffi[5l&2 1 tBMi3 0tFPGA34t©to 

fe, ^n^nsss 1 fit mass 9 3 stfig 2 fif sg&ss 

9 3 am 2 i$m§ 9 6 tT««a«*ff fc 5 fc© 

8t9 6fiififa9 7*mw*. cnicio, 
si 1 mmm&m 9 3 t.m 2 mmmmmm 9 6 1 ©nm? 

C0127] s&c, ^2»age9 6ffl^i-b^ 

»Rfg9 11t tt»©m >^ 

^miHigS2 i^(owm»ma^tLX(Dmmmmm 

if9 4£, Hlfa9 2^LTA*$n§t> SI* 

f p g a 3 4 ttv&m*to3ta£Miaiz*fr&*mk)]' 

[0128] *&, a«r^K9 2t4, ±iE©$D<. mi 
if#«issB9 3©M«tttflsrK2 1 *&©*«»*& 

9 5sam^a 9 7 3&»6s«-rs"b©T»-B. ±^©« 

*38M©»6HJ|«C*V>Tli. &£!f!2fit 
fSffiSgg 96©FPGA34 ©»«•£ 3 6 fcTfit* 

t, IlB?a9 7Sfflt»5i:tl:J:D, P?»KfrJt^m 
^ 9 4 £|g 1 fit &$!L31g« 9 3 ©*«-feJM£*r^& 9 1 



(16) W8-44 5 8 1 

-*&mmm2 2^6©^-^^^^^^-^ 

ftMf&T-f 9 5 2 If MSgfi 9 6 ©S#§J&®$ 

[0 12 9] BPS. 02 3K^-r<£5t;:, P GA 

3 4 C0»it^ 3 6 l/Tt», £11*8*1 

20 agf9 3 t^2f MISI9 6 tofati^sif) 

#B9i©f& 6 BBIiE««te##«*fflJ! 
SSt«tn«» H**5 ! -*'«J«i*2 2, KfbMI 
»r?a9 145J:tfBlllJiS5 ! -5'tW¥»3 5#. £&© 
F PGA 3 4 (i2f«ffl8B9 6) tC*fLT#atC 

a? ©T. Rfh©g*St>[pI±-r-5 0 

[0 13 0] &*5, *2SJfi«fc*SV>Ttt* 
SI960FPGA34 fc^«»l«-fe JI/ (TfflliA 

s*) 3 7 vtT&nmimmtmmz, mm 
wR*£hrzM&\z. z.<D?mmmt)i*m»x%mmm 
a»«ti/fcF p g A*ffliui/Tv>*«t. cniciHjsa 
nr. w^.« : P«»3i«i3ffia8tbT©^«FPGA«* 

F PGA 3 4 {I 

GA*JBVJ*CtKJ:D, fltaE©SS2 2i0fi«i:fl*©2F 

[0 1 3 13 (g) $7£fflffl|©ft9J 
02 4, H2 5tt*56W©a5 7SUfi«C^5a5«a 

x, »a«ia«iUT©FPGA vmmn 34am 
m.^u?L^nxi^m^ mm&mE»2 m&zmm 

f&Wtm3 0*i#FPGA3 4«K-tfc*.Sn5££'b 
40 \Z, f-^fiHtf at l/T0SMf-^«lt«i 2 

2, Ht«iiasaMMK^atUT©i««i:^aa^a9 
\^xmm^r-^n^WL3 5«©fpga3 
4\zMLxPkm\zJtts.z.*>nx^z>&tfmts.z>o 

©*8tg£WLT^S. 

[0 13 2] foT. *ISJfi«Kfelr»Tt>iKJiiB©aB6l6 
M«ttUlBllS2 1 <h3«f/&tl#l3 OtF 
P G A 3 4 t ©m*^t) tfftfc, $ 2 flHUttlgll 1 0 

ojwusans w*0&-98Mm2 2t 
50 nm&L?—9Wcn^WL3 5 tmm±)vmm^m 1 
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tit *88L3gB 9 3 2 flrffigLggS 1 0 0 

KftoTV>4. S£. &3g2fiHBffi9£Bl 0 Ott, ft 

j£-r*^«F p ga 9 9 zmm-TztcaxD^tiSFP ga 

%M*1 0 2 **3Q:*TV»*. 
[0 13 3] Set, 

tt. ttSB©«ll«fcH:lxT. ^«i^a-fe;i/9 8*t, F 
P G A 3 4 T?©»»©*fel»lC»l(ll«5 ! -^tHIC#a 3 
5t«kDJWlSnfcll«J«5 f -^K*UT. FPGA3 

HT6. ^«FPGA99tt. 2 fi|?g$aggiB 1 0 0 

©fpga3 4iz&misxm^2>zt&-ezz=M&Wim. 

±)V 9 8 S-e^AT* 9, £-312 MIgl 1 0 0 © 
FPGA3 40Mtt%£l$CI& £©¥iitFPGA9 9 

wsfiFPGAigi^i o 2izm.mvxm 

So 

[0134] ft*. Jg 2 S«igf 1 0 0 fc*SHT. 

i o 4\z^®mm*ms-isitmm j £)v, i o sttgEtoe 

5#»£LTttffl*l*£&o&2 0©M-kJk 1 0 3 

©a.a-fejp»T*«. ±^©^[3±d. *56w©^7 

ga£flUMBtt«1fftt«L39tt*©ftft! 
£. 02 4&tf02 5£JBV»T, KTKlRETS. 

[0 13 5] BP'S, H2 4fc;*-rJ:3fc» &flHC»*J&* 
^LT^ffl^WtC^ofc2 0©Ha-fe;H 0 5&Rb> 
T, «IH#frfct>nT3!tt»f!^©lfc«JW»l 0 3 
fc. Btfl**#5S£-r*£. mttffllBlB2 icx^n 
£«H1U mm±MMK^St9 1 CTBtSBtftot 
M-bJH 0 4 ft»WL1«rr*. SWJfcr-^W-*^ 
S3 5IC*5t,^Ttt, FPGA3 4CT30B©«^bJ 
©Ha-kJL' 1 0 4 *tR»-fe^»»f^a 9 1 K«fc 0 

nfct#. nif»^®agg9 3©Pi#i^x-^ffSt^ 

S3 5TI4. FPGA3 4 0rtSO?«»ItMIU 

[0 13 6] untttU H2 5fc*-TJ;5C, WF 
PGA 9 9«TlFPGAj9l||Wl 0 2 fcilinLTjfc 

e., is«i^-^ffhS[^S3 5-ph nm&&-9Gm 
mm 2 2 K*jj*-r-^2fcm»»-fejwwir#a 91*5 

©»«fJ6*CS"^V»T, iiJnSnfcFPGA3 4A©^ 

«ira-fe;i/ 3 4 b srteffl Lftsawfcs 8 -* &»m-r 5. 
[0137] wto&r~-*wms sizxwm^nr^ 
mm®.?-?*, mm^mi 0 1 &^ltii«&**3 

O^&i^M-rs^ttCckO, SI)M3 OKfcl^T 
», «t£S«IBTS*. H©ck5il, #&BJi©fS7SIIS 

«^x~^«^««i2 2, mm±)mm^m i£«fctf 

fS*)8f-i'tH¥il3 5*« > *8tOFPGA3 4l:*f 



(17) ^¥8-44 5 8 1 
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ln-r*cfc3&«i?**©*e. M*B©S§6£M5«K:T1§sn 
5fl|jfiW»*<5Bj&». H-©FPGA©KtelCjtfr3#ft 

[0 13 8] fcfc, *§MS«K:*V»Tri, ffiFPGA 

9 9 \z^mmm±)v i^m^mm^mm) 9 8 

x.. 8&j*©m&K«iR«K. WS#3S£l,&*£- 

«»TOa«ibT©iHtFPGAft-*fc*» FPGA 

iFPGASfflH5^tl:it), »^2HI^t(^ 
^©^fetC J: 0 *££«IB3tt* E t 
[0 13 9] (h) ?&8nmM(D®ffl 
026, 02 7 tt*^BJcDH 8 %KM£#>*« SB** 
*HSS0!l©til 

fcJtUT, ftMI§n» (FPGA) ±fcWI»a«tLT 

a? ©M^a-ji^ft^&fc&nT^**^ ?m 

31-feJl/ (MUMS*) <hbT, S&l££©Sg£L 

[0 14 0] JiPt3, *HJiS«i|t^^S«««i31SBtt, 

0 2 6, 2 7 t^-T«k 5 fc, « A»itH5t«©naE*lH 
WICilfltSCtWStilOTJSD, £©02 
6, 2 7fc43V»T. 1 3 0 «*fg[Hl?& (FPGA) 

D, ^0i»l 3 0tttta«ia!«Bi:bT©2O©|ft 

50 f^S^ va.-JP 1 3 3 &A- Hr-f X£ 1 3 1 S^HT 
3 J?> © A- F 5^ X ? 3 > h a - ^ £ L T;|is££ ti, 
Sitya-JH 3 4IJ7D7 fcT-x>fX? 13 25H 
it 5 7 n 7 t-f ^ X^3>hn-7tl/Ti^3n 
Tlri*. 1 3 5 «B&a*S?a— ;H 3 3K:fctt5 

[0 14 1] ^D^tf-x^X^ 1 3 2«V^ 

h»>x7Slf-iHit*X-r*«fi:/£ttffiffl-rst>©T* 

^131 \zmwm&&m-r2>rztb<DV7 k^itm 
fc, 02 6 {c^-rmaiHiss 1 3 otii -e©ip©-r^T 

©M-feJ^ffifflSnT^SfcA. MOM-feJPjW? 
[0 14 2] ^tl«. ^n>y tf-x-f X^n>hn-^ 

1 3 4©»it;^f «»it;ktl/Tfflv»5ct«k 

0, :©7D«; tf-7 J 'l'Xi73>hn-7 1 3 4^ffl 

50 ^oitgiTSoTfe, mmmmim^fttb. nmtomm 
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\Z\*&mifi'>tS.^Tc.l5b-Z&Z>. 0 2 6, 2 7\Z$> 

mmfcT-fstw^m 3 5 \m&<D& 1 mmwz^n 
%mmWiW^m&m^WLmsnmm?-2Wcn^m 5 

[0 14 3] ^©.fcpftMj&KiD, *%Bjom8^iS 

0 2 6tC*5^^.|^^aiig?S2 1 K*5UT\ f£E§ 
t-;a-JH3 3CDliS-fe;P3 6t^W^^Lfe^<h 

Mi&x- 2 2i~*>tt3^-*Kg^T\ 

^lia^v^-jn 3 3 <Dmm±)v^mwim±)i't 

VXm^-flZ, iity a -JH 3 4(Dlia-fe;H 3 6 

[0144] ^nt«to. 02 7t^-r=fcotC. Iftat 
S^3L-;H 3 3KH«(KSnTI»*Stt[IH-rsct«tT 
£3o ftfc, 13 514, HIti?a-;H 3 4 

e;j©sg 8 mmm\zftfr2>tt&&mmtt&mmmm&w 

fcifttf. IKyi-JH 3 3, 1 3 4 

[0 14 5] (i) £9&ffi0!l<Z>8Hll 
0 2 8-030 te#fgHJ!©Sg 9 »Ml:^«SSiM( 

fcttLT. sllt^a-^ (HafflagB) ******* 
ffl) ^©lia^i^-^©?^©^©!^^ 

[0146] flI-5. 02 8 fc*V»T, 1 4 1 tt&ffi|sr& 
(FPGA) TfifcD, ^©mUlHlKl 4 ltt, m®.<D¥i 

ya-JH 4 3-1 4 7^^tt%l:. /U14 

2 i:8asnT* s-r^iiffl-fe^fc «fc o 

«ttl€^a-JP 1 4 8 S-t&AT^S. 

[0 14 7] Sfc, fiFPGA««»OHltJW>6i 
J*3nT^5t)OT, tKi?a-JH 4 3«T-f 
^nt5/D-tLT«tr«J:5i:i*3ftTH5. Htt 
C. Mt^a-;H4 4li^-f^iaiStLT. ilt 

vi-jn 4 5~i 4 7\mmmwm&t\sX®.m-?z> 

±5lliJ«3nTH5. £ CIT> iiti?a-JH4 8 



(18) 3WP8-4 4 5 8 1 

<r>*. *W1 4 1 ©tpTB, a@«I0lllKiC«IA$ 

&WL%ft§L\s%^<o\zmmMmmmzm&znitmm*: 

[oi4 8] cvrnmrntti 4 1 na^v 
143-148 ©^^a-rsPi^aiHjis 1 
5 2, &mm : ti?3.-Mz&vz>%im®&Mmy : -?& 
tefttzmmtfLT-fommm 1 5 4&^hsiiik#ij« 
10 7-9\zm^Tmmi&T-9zmm?zimtfi7 : -* 

tzmm*:z;a.-)i(Dmnm®izfrfrz>mm±»*&®i-f 

[0 14 9] *«M©»9M«K 

;n 4 7 <Dmm±)i 1 5 1 c*viT»*««**b&«^ 

20 fcfc^Tfct, 02 9l:*tJ:5H, liOTSItLt 

iffitsiifcfa&iuanfcttit^a-iH 4 8 

£, A'X14 2II^f5Cil;±D, SMfllilBl 

4 7 optssmiB-r-s £ t^T^-S. 

[0 15 0] fc*5, WSC^b&Mt^a-^l 4 
[0 15 1] Sfc. «*tfH2 BCWS^-fTiaKi 

bT*«sn&»at j?a-;n 4 4©»at;n 5 0 
fc«£W«fctxT. 03 0fcsR-rJ:3fc, TOMSK 

•r*j:5fcii«iijEu wiFsaiBa**. bp*, na-t: 

8 ttMfgflSWlHlfcfc bT«trr*«fc 5 i:iUSftTl45 

40 -*&nmmi 5 4\zT&&2nT^ZT-*izm~3^ 

TBijSf-^SftUl/, S«*r-i'll«¥lll 5 3 

«««fc*ViT. Ha*5?a-;H4 8ft^-f"7|g»i: 
LT«|g-rSi-5tCS«^-r5©Ta&-5. 
[0 15 2] £*5. fHOMLfcHlt^-;H4 

fiu w***5S*iyfcaia[-fe;n 5 ott&ffi 
■e*2&*»&». mm&v s -99t*m 5 3#. c:©^ 
50 a-t;n 5 oa^viTS^^-^sn-^-rscitnj; 
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[0153] ^<D&o\z, xKmomsmmMizfrfrz 
)v\ 4 3~i 4 7 t>m&tt^*>nT^z,m&. ^mm 

Kya-JP 148$. ^CO^at^OL-JU 14 3- 

i 4 7 <Do%<Dmfe<Dmm. : tis=L-)vt.m-(Dmmm'& 
^.-Mzmmtm^t^^. m.m\zmtz>#im*®M 

Tc5\ gl®IlM^J:l:^t5uWt-ct5« 10 

[0 15 4] &*5, Z.<D®&Z&\,>T\Z. nm$L^-$ 
mW^Wtl 5 311 HM^Lfc^ltya-JH 4 

•?Z>£o\zmMi&LT*>&\,K ±kEcd*^SSM{c 

*s^-cte. ^-f-7@&£LT&fi-r&i&g^vi-;pi 

4 4(C*ttSM-b;U-C|Si^^bfe^^, na^ 
y a -;H4 8^5:t(:,l;D, M>&©3g2^i£0j| 
£ff^©#&KcfcDI^£«IB£tfTV>.5#. CintlE 

^sn-r, ^^«^injsw<h[simo^{cs^#, s w 

«^7-!?3tlfSl 5 3 il^a-;H4 4rt 

<Di>mmm-t)v*m^Tc. iit^a-jv i 4 8 

[0 15 5] 

1, 7-1 imm<Dtt®&®Mtf%mm®mmw\z£ 
n«. Harass £. ^fitnaMagBt, 

mmmm^mt. sMfats^^A, ism 

mimmitK&(DiLfttmm*m^zz&o\z&m&i 

\zmffif£TZ>Z.L\z£r>^ 

[0156] *&. mxm2, 1 9iB®<D*^Bjn c tn 

y^^©s8£Lfci&a$aag&£. fe^iii 
M^mm&zm&vts.tft>mm(Dma*n n.o z\ t&x 

t5. 40 

[0157] m^ms, 2 oiamo^BjJ3in«, Ife 
aMa^^sc^^A^nrv^^, ^ctna^a^ 
ssco^aMa^cD^^cD^cD^aEvzL-^t 

^-©lia(eI?S^t^8?)«^LT43<c:ttC<i;0, ^ 

ftnaMagB \zi>sbmj& s n& © t ng- ©$«tg s^-r 
^^aMagBic^^^uf C ^, mmizm-rzmm 
&&sgT#, g««Maiiffi[6]±t;«-r-5^i^T# 

[0 15 8] »^J14, 2 l|2m<Z)*^fCJ; 

nn m&^WLttttzTL. mm<D&±LrcMwmmmz 50 
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R^xi-mWimmm^mm \sx^zttw®>mm mzm 

mz&^xh. mw\$.mm$:®.m-z>z\f&< 1 pl$& 
m*fi-ts.xz><Dx. mm.(Dmmmit\zm^x^^,. s 
fc> s^s, 2 2fBmo^Bj{cj;nn na&agB 
tfti&n&±^mt{sX<D®m*G-?z>z\£\z£r) , 
mvtmcD^mmmmwf&h b < ^^^©nasaa 

[0 15 9] ZZiZ. 11^516, 2 3i5@0*%?^m; 

Mf&yt-pmw-^wttf, m&<DWimmmmzttvx&m 
n^isnT^^tiar). mm<Dmx^-xit\z 

©t, »tf©i*«t>i^Ji-r5. 

[0 16 0] St. 2 4-2 8f2iK©#f8 

^wll. nmti&WLh&ti&z.. ®mmwm\z&nz> 
2&&£temfmm<Dm&\zttvx*<Dmimm$:7c%; 

two, mi^boottttm fiflE» 

[oi6i] m&mi 3E«©*»w^j:n 

ss^a***. st. »*«i4ga«©*5fi9ifc«fcn 

a. l«#±¥a£LT©«fg&«t^BE £!::«»: 0. KE 

-r*nt«tT*5©T?. 8«©ifi**as»*rr5;:fc 

[0162] -zziz. m&mi 5tE^©*%Bjtrin 

a«^^©»&ea-rs^t*«-c^5©T, &§©m 

*©*«»« K«kn«. «ft® : JHMft9iJijftK*tf. t&a 
saa^F*3t^*^t^nxv^©T. ©iF©^^btisi 
affla«sffl^T@»*?i«ifi8-r-5iit3&«T*, s«© 

[0 16 3] S^IC. If^l 7S2©©*^BJII<tn 
©T, |B|— ©Mffl8iaR©Rt«K^-rs#*lal©l»Sfc 

a. *fc, 8f2®©*^jtcj;n«> ^a^a 
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[Hi] (a), (b) \mKDmw<Dmm7uy2M 

[0 2] (a) , (b) \m2<D5m<DWLW?Uy>7m 
[0 3] *5gW©mi*Jfi«t^S, &¥l£i»j£fT& 

[04] *»58©isi««!c^*ae«EiS[*tSB^# 
[05] (a), (b) te*&w<D®imMm<DW}ftz 

[0 6] #3g?ll©m2l««©»fP*Km-S&«>©:7 

[0 7] #3SW©SBl **'Jfc:fctt* 

[0 8] S«^-^tfW©^*5^TlfW3nfcfl« 
^X-^^-T0T*S„ 

[0 9] #»!8©82««fcjfc*>*ae#&tt«tttt# 

[010] (a), (b) \mm°im/iF°mviwuz$> 
z mm± ^©ifj-n- ^^-r 0t * -s . 

[011] »S«±«r©«[fflBll6/^?IIBttllfc»*» 

a-fe;p©w&©-«s^-rBiT»*. 
[012] MPuififti&vitni j T-7frxxm2T-- 

[013] Pt^«IB^©^fflWtg/^Rltg«Sit'SS^ 

a-te^©fj-&©— #j £tk-t a?s -5. 

[014] »*&t3S£bfcFPGACOtrrc. ftJ#CD& 

©^Hm&JiiHig&frs n t^si t ^laBj-rssT 
a*. 

[015] *^?9©^ 2 ilMfflif^S^tSifcft© 

[01 6] ^w©m3nssMt^^sas^at6«- 
^ffi#Mas«©s^s^-r^D y # 0t*s. 

[017] afc»9i©S3ldfeMtC^«SB«(HI«ft 

* « ^Msge©s^^^-r^o s» * 

[018] *8H©&4mflK»**aB4HHMBti' 

ffi«iags©ss5«:^-r^p * * 0-c*^>. 

[019] *589l©SS4M«K^3&»seS«tS[*l6^r 

$ff^Ma^§©M8B*s-r^D yj?HT?»5. 

[02 0] *»E©®5M«fc#jfe*&E#E««tBti' 

#««jaas«©iiffis^'r^p 770^5. 
[021] *fem<Dmsmmmzfrfr&tt&mmmtt 
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[02 2] *3SM©!B6^ft«C^4iB«ca*l6# 

[023] *«i«©»6iiJs«c*»*»see«Ea«i6(* 

#flMMBl««©M«**t*^nyirHT?**. 
[02 4] *HK©SB7^1fi«K^5aa4«S[«IBft 
€T« ?SMSi£S©®gB£^-r:/ p * 0T*5o 

[025] *mio&7%mm\zftfrzttmmmtt 

[026] *»fB©^8^tt«ir*^aaB«Ea*i6(* 
awaa»«©s«B&^-ry □ * * kt&s. 

[02 7] *ISTO©ai8^««C*>^*SB«Ea*IBf* 
#1f^M3Sg©^S^-r^P^^0T^So 
[02 8] *8W©!&9£J6«Kjtofe3BE#««l6ft 

s«fafflas«©5«s^-r^p 

[02 9] *»W©ai9^«Wfc^S&B*««IBft 
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